individuals with diabetes (6) , it has been shown that people with diabetes are less likely than people without diabetes to meet either national or American Diabetes Association recommendations for physical activity (7) . Furthermore, the prevalence rates of diabetes in the U.S. population are rising (8) , and nearly one in four patients in the Veterans Administration (VA) health care system is diagnosed with diabetes (9) . Consequently, there is a great need for research trials to inform the development of effective strategies to increase physical activity for individuals with diabetes in the United States, and for veterans in particular. To achieve this goal, it is imperative that diabetes researchers recruit enough eligible participants to complete their trials successfully.
■ ABSTRACT
Recruiting sufficient numbers of participants for physical activity trials for individuals with diabetes can be difficult because there are often many behavioral demands for participants, and inclusion and exclusion criteria can be extensive. This study examined the recruitment strategies used for a randomized, controlled trial designed to investigate the efficacy of an automated telephone intervention to promote physical activity in adults with type 2 diabetes in an urban Veterans Administration health care system. Traditional recruitment approaches of posting flyers and obtaining referrals from clinicians did not yield sufficient numbers of interested patients. Using the electronic medical record system to identify patients with uncontrolled diabetes allowed staff to send targeted mailings to participants, and 77% of participants were recruited using this method. The targeted mailing approach elicited a positive response rate of 12% (328 of 2,764 potential participants identified) and appeared to produce a more representative and appropriate sample than other recruitment methods used. Lessons learned in this study may be helpful to researchers in future trials who attempt to recruit participants with diabetes for physical activity protocols.
Physical activity interventions are often long and demanding and require significant changes in participants' day-to-day routines, so identifying patients who are willing to participate can be challenging. When targeting patients with diabetes and other medical complexities, the inclusion, exclusion, and safety requirements become more limiting, making recruitment even more difficult (10) (11) (12) (13) . Given the tremendous time and effort it can take to screen and identify an appropriate participant pool for a randomized trial for patients with diabetes, it behooves researchers to use recruitment methods that most effectively and efficiently identify eligible and interested participants.
Posting flyers, providing brochures, sending out mass mailings, and advertising in the media are commonly used recruitment methods, each with pros and cons and varying levels of success in different settings (14) (15) (16) (17) (18) (19) (20) . All of these methods have the advantage of requiring minimal initial effort and staff time. However, these methods have two major disadvantages. First, they require potential participants to take the initiative to contact the research staff and may favor patients who are highly motivated to exercise and more proactive. This can result in a sample that is unrepresentative of the larger population and thus threaten the external validity of the research findings (21) . Second, these methods require large amounts of staff time to filter through initial responses for appropriate and eligible individuals.
With the increasing availability of electronic medical records (EMRs), a more focused approach to recruitment can be taken. Identifying patients who meet key inclusion criteria can be relatively simple and allows research staff to take the initiative and contact potential participants directly, promoting greater external validity with minimal burden to either patients or research staff (22, 23) .
This article illustrates the advantages of a targeted, staff-initiated recruitment method by describing recruitment in an RCT to assess the efficacy of an automated, interactive voice-response telephone intervention to promote physical activity behaviors in adults with type 2 diabetes. We will review recruitment methods used in this trial and discuss the challenges and lessons learned in recruiting participants with type 2 diabetes for a physical activity trial.
Methods
Sedentary overweight or obese patients with type 2 diabetes from a large, urban VA health care system were recruited to participate in a 12-month RCT aimed at promoting physical activity. As with most physical activity studies with compromised medical populations, the inclusion and exclusion criteria were extensive to ensure that individuals would be able to exercise in a safe manner. Inclusion criteria were 1) veteran status, 2) BMI ≥25 kg/m 2 (e.g., overweight or obese), 3) a current prescription for insulin or oral medications to control blood glucose, 4) A1C ≥7% but no more than 10% to enhance homogeneity of the sample, 5) physical activity in the sedentary range (i.e., not engaging in aerobic exercise at least three times per week for 30 minutes/day for the past 6 months), 6) interest in increasing physical activity level, and 7) approval from a health care provider (HCP) to participate in this physical activity trial. Exclusion criteria were 1) orthopedic problems that prevented participation in a walking program; 2) significant peripheral neuropathy; 3) active psychosis, substance abuse, or psychiatric hospitalizations in the past 6 months; 4) severe cognitive impairment; 5) inability to understand conversational English; and 6) lack of direct access to a telephone. Women who were pregnant, breastfeeding, or likely to become pregnant within the next 6 months were also excluded. In addition, the study cardiologist and exercise physiologist carefully reviewed each potential participant's chart for any additional medical factors that would limit the participant's ability to take part in a physical activity program (e.g., significant cardiac disease, sores on the feet, history of falls, hip fracture, moderate to severe chronic obstructive pulmonary disease, unstable blood glucose, or general medical instability).
During the first few months of recruitment, staff used traditional recruitment strategies; flyers and brochures that provided a basic description of the study were posted and distributed in high-traffic areas within the health care system. All recruitment materials included information regarding participant remuneration ($240 for full participation over the course of the year-long study). In addition, HCPs and other research staff received information and brochures about the study and were encouraged to refer overweight or obese patients with type 2 diabetes. For both of these methods, individuals who were interested in learning more about the study were asked to contact study staff directly using the contact information provided.
Although >25% of interested individuals screened were identified in this manner, many of the individuals who contacted study staff did not meet the basic inclusion criteria. Although not recorded systematically, research staff observed that a large proportion of potential participants who established initial contact either were not veterans, did not have a diabetes diagnosis, or did not qualify as sedentary. Given that these approaches appeared to be attracting a large number of ineligible participants, study staff reexamined the recruitment strategies being used and decided to take a more targeted approach by identifying potential participants who met some key inclusion criteria using the EMR system.
For this more targeted approach, potential participants with type 2 diabetes were identified and sent a j o h n s o n e t a l .
letter from study staff. This approach, approved by the health care system's institutional review board, involved identifying patients with a recent A1C test result in the targeted range (7-10%) using automated queries of the EMR and mailing letters to the identified patients providing a basic description of the study and the remuneration offered to participants. To maintain Health Insurance Portability and Accountability Act compliance, the letter described the study intervention but did not specify that the study was for individuals with type 2 diabetes. A preaddressed, stamped postcard was enclosed that could be sent back to the investigators, allowing recipients to indicate whether they were interested in being contacted to learn more about the study. The letter also provided telephone numbers so recipients could initiate contact with study staff. Importantly, the letter also stated that if the research team did not hear from a recipient within 2 weeks, someone from the study staff might call to inquire about interest in the study. Phone calls to individuals who expressed interest (either by telephone or postcard) were prioritized. When recruitment flow waned and study staff had time to devote to additional outreach to patients, telephone calls were made to some of the letter recipients who had not responded by telephone or postcard.
All participants who expressed an interest in participating received a telephone screening during which basic inclusion and exclusion criteria were reviewed. For those who met initial screening criteria over the telephone, a more thorough medical chart review was then conducted to identify medical contraindications and other exclusions not identified during the phone screening. In addition, all participants had to obtain approval to participate in the study from one of their HCPs. Those who were deemed eligible and interested were then scheduled for a baseline assessment during which they were officially enrolled and signed an informed consent form.
Results

Recruitment Process
Of the 2,764 veterans to whom recruitment letters were sent, 29% (n = 794) responded either by returning the enclosed postcard or by calling study staff. Approximately 35% of these respondents (10% of the individuals to whom letters were sent, n = 282) indicated interest in learning more about the study, responding via postcard (23%, n = 183) or via telephone (12%, n = 99).
Study staff initiated calls to 26% (n = 521) of the individuals who did not respond to the letter and reached more than half (55%, n = 284). Of those reached by telephone, 16% expressed interest in participating (n = 46).
Eligibility Screening
More than one-third (160 of 450, 36%) of interested individuals were deemed ineligible during initial telephone screening for a range of reasons. In addition, after initially expressing interest in the study, 71 of the 450 individuals reported that they were not interested when called for the initial telephone screening, and 19 could not be reached via telephone. Figure 1 provides detailed information about reasons for ineligibility at each phase of recruitment.
The order of the initial screening questions was adjusted to enhance efficiency over the course of recruitment based on experiences of the study staff. Criteria that could be gathered easily (i.e., height, weight, medication use, and veteran status) or resulted in a high rate of exclusions (e.g., physical activity level) were queried earlier in the telephone conversation to minimize the likelihood that potential participants would learn that they were not eligible after a lengthy call with research staff. The screening process stopped without further questions if a necessary criterion was not met. As a result, excluded individuals may ■ FIGURE 1. Consort flow diagram leading to enrollment. also have met additional criteria for ineligibility, likely resulting in an underestimation in each category of reasons for ineligibility.
Before scheduling the first baseline assessment visit, the exercise physiologist and study cardiologist reviewed medical records of the 200 potential participants who completed the telephone screening to determine the medical appropriateness of their participation in regular physical activity. At this phase of the recruitment process, one-half (100 of 200) of potential participants were found to be ineligible (Figure 1 ). Another 11 (6%) were no longer interested or were unreachable. Table 1 provides baseline demographics for 88 of the 89 participants who attended the first baseline appointment and completed the consent process. (One participant was excluded after consent and before completing demographic information.)
Analysis of Enrolled Participants
To evaluate the success of the various recruitment strategies for this study, recruitment characteristics for the participants who enrolled in the study were examined. Of the 89 participants who consented to participate and enrolled, 77% (n = 69) were recruited via targeted mailings, 31% (n = 28) responded to the mailing by telephone, 30% (n = 27) responded by postcard, and 16% (n = 14) responded after receiving a call initiated by study staff (Figure 2) . Table 1 compares baseline demographics for the targeted and nontargeted recruitment groups. A significant difference between participants recruited by the two methods was detected for age (t [86] = -2.20, P = 0.03), indicating that participants who were recruited through the targeted mailing were significantly older (mean age 63.9 ± 9.7 years) than those recruited via non-targeted means (mean age 58.4 ± 8.5 years). BMI and waist circumference differences trended toward significance (t [84] = 1.80, P = 0.08; (t [77] = 1.94, P = 0.06, respectively), with higher BMI and waist circumference in the non-targeted group. χ 2 tests could not be performed for the categorical variables sex, race, employment, or education level because >80% of cells had expected frequencies <5. However, it is interesting to note that most of the minority participants (88%) enrolled in the study were recruited through targeted efforts. Additionally, although only 3% of the sample was female, all female participants were recruited via targeted methods.
Discussion
Given the extensive exclusion criteria related to physical activity safety concerns for patients with diabetes, investigators conducting physical activity trials in this population should be prepared to encounter high numbers of patients who may not meet study criteria. Investigators can maximize recruitment efficiency by anticipating challenges and taking a proactive and targeted approach to recruitment, while maintaining flexibility to revise the plan if it proves to be inadequate. Investigators in this study were ultimately satisfied with a targeted mailing approach after shifting from 
earlier methods that did not yield the needed level of response. Although the inclusion criteria were clearly stated in early recruitment materials, these initial methods drew a high number of individuals interested in being considered for an exercise program who failed to meet the basic inclusion criteria (e.g., no diabetes diagnosis, not a veteran, or not sedentary). Non-targeted recruitment methods for physical activity trials appear to attract volunteers who are motivated to exercise but may not be representative of the patient population of interest (21) . Conversely, the targeted approach was successful in identifying a more representative sample, as evidenced by the recruitment of more women, minorities, and older patients than through more traditional methods. Using a targeted mailing approach required significant staff resources on the front end but proved to be an effective method of identifying participants; 77% of those who ultimately enrolled were recruited via mailings. Although staff time was required to identify appropriate patients in the EMR, this was achieved with minimal effort by the investigators and research staff. This targeted method narrowed the pool of potential participants to those who met some of the key criteria for the study, resulting in fewer screenings of patients who were ineligible. These results are consistent with findings from other researchers within the VA health care system who used mailings to a targeted group with follow-up telephone contact to enhance efficiency and effectiveness of recruitment in medical populations. For example, Resio et al. (24) found use of targeted mailings and telephone contact to be highly effective in reaching prospective veteran participants compared to other recruitment methods (i.e., provider referrals and media advertisements).
Finding an efficient recruitment method for physical activity trials targeting patients with type 2 diabetes is particularly important given the numerous exclusion criteria related to safety requirements. Investigators could refine their search of the EMR further than was done in this study by including more restrictive search parameters that more closely reflect the inclusion and exclusion criteria. Had that approach been taken for this study, it may have reduced the number of potential participants who were excluded during the phone screening or medical chart review.
In this study, queries in the EMR to identify veterans with elevated A1C levels generated large numbers of patients because of the high prevalence of type 2 diabetes in the veteran population. Staff attempted to call only 26% of the letter recipients who did not respond (by calling or returning the enclosed postcard) because this strategy was only used when staff were not engaged in other recruitment activities (e.g., responding to potential participants who had expressed an interest). Although the telephone calls were not used consistently, they did prove to be a fruitful method for recruitment; 16% of those reached by telephone were interested in the study and proceeded to the screening call, and these individuals comprised 16% of those eventually enrolled.
In this study, potential participants may have been attracted by the prospect of receiving a personalized exercise plan and exercise training sessions with an exercise physiologist and may have responded more favorably to the letters than they would have for other types of physical activity trials. For trials in which the number of available potential participants is much lower or in which the intervention is less appealing, it may be necessary for investigators to take more initiative in contacting potential participants, such as calling all those who do not respond to letters (25) or going to medical clinics for face-to-face contacts with providers and patients (26) (27) (28) .
Several limitations of this study should be noted. First, this trial was conducted in a VA health care system, which limits the extent to which these results can be generalized outside of a veteran population (i.e., a largely male population in an urban setting and with greater medical complexity) (29, 30) . Second, we did not obtain a complete list of reasons patients may have been excluded from participation because assessments ceased as soon as they ■ FIGURE 2. Recruitment methods for enrolled participants (n = 89).
met their first exclusion criterion. Third, our recruitment approach was not completely systematic; we started targeted mailings after initial recruitment began and called only a subset of individuals who did not respond to the targeted mailing. And finally, we were not able to conduct a cost analysis of staff time spent on recruitment. Several members of the research team contributed to recruitment efforts while also juggling a multitude of other study responsibilities. Consequently, we were unable to obtain an accurate breakdown of time spent solely on each recruitment strategy, impeding our ability to conduct meaningful cost analyses. It would be an important next step to investigate the cost-effectiveness of this targeted recruitment approach.
Conclusion
Our recruitment experience has promising implications for the use of targeted mailings generated from EMRs to recruit individuals with type 2 diabetes to participate in physical activity trials. Given the widespread use of EMRs, opportunities for such recruitment strategies should be broadly accessible. The issues discussed in this article highlight the importance of considering challenges to recruitment during initial study design. Our initial low recruitment response necessitated an adjustment in recruitment efforts that resulted in a more successful approach. Other researchers may wish to consider using a targeted approach as they design studies, which could enhance recruitment flow from the outset. Further investigation is warranted to determine the types of studies and research settings for which the use of EMRs and a targeted recruitment approach may be most effective.
